Asymmetric Nodal expression in the mouse is governed by the combinatorial activities of two distinct regulatory elements.
In all vertebrates, invariant left/right (L/R) positioning and organization of the internal viscera is controlled by a conserved pathway. Nodal, a member of the TGFbeta superfamily is a critical upstream component responsible for initiating L/R axis determination. Asymmetric Nodal expression in the node preceeds and foreshadows morphological L/R asymmetry. Here we address the mechanism of Nodal activation in the left LPM by studying the function of a novel enhancer element, the AIE. We show this element is exclusively active in cells of the left lateral plate mesoderm (LPM) and is not itself responding to Nodal asymmetry. To test the hypothesis that this element may initiate asymmetric Nodal expression in the LPM, we deleted it from the mouse germ line. Mice homozygous for the AIE deletion (Nodal(deltaaie/deltaaie)) show no defects. However, we find that the AIE contributes to regulating the level of asymmetric Nodal activity; analysis of transheterozygous embryos (Nodal(deltaaie/null)) shows reduced Nodal expression in the left LPM associated with a low penetrance of L/R defects. Our findings point to the existence of two independent pathways that control Nodal expression in the left LPM.